y group thanks Dr. Jobling for his insightful letter (1) that argues for a regulatory role for YdaS/T, encoded in the rac prophage of Escherichia coli. This argument is brought up as a critique of our suggestion that YdaS/T may be a toxin. We are glad that our work has generated interest in the community and take this opportunity to present the background to our study, reported in two papers, and also summarize our findings to remove any ambiguity that our papers might have caused in the minds of our readers.
collaboration with Devashish Rath, who had tools based on clustered regularly interspaced short palindromic repeat(s) (CRISPR) to downregulate racR and study its effect on ydaS/T expression.
(iii) CRISPR-mediated downregulation of racR increased the expression of ydaS/T (6).
(iv) Downregulation of racR also resulted in decreased fitness. However, downregulation of racR did not affect fitness in the ⌬ydaS-ydaT background (6).
(v) RacR binds to the intergenic region between racR and ydaS, as measured by chromatin immunoprecipitation-quantitative PCR (ChIP-qPCR) and biochemical thermal shift assays and electrophoretic mobility shift assays (EMSAs) (5).
(vi) The rac prophage is mosaic across E. coli strains as shown by bioinformatic analysis of publicly available E. coli genomes. Even the occurrence of racR and ydaS/T is patchy. However, ydaS/T is present only in strains in which racR is also present (5).
Together, these show that the repression of ydaS/T by RacR is largely responsible for its essentiality to its host E. coli K-12 cell. These indicate that YdaS/T expression-from a plasmid, or from the chromosome when racR is downregulated-is toxic to the cell. The mechanism of action of YdaS and YdaT is not known, and their similarities to Cro and cII might give some pointers in that direction.
These results do not in any way argue against the potential role of these proteins as regulatory switches within the phage; addressing this issue was always beyond the scope of our work. It is indeed possible and quite likely that the toxic activity of these proteins against E. coli is incidental and a by-product of their regulatory activity within the rac prophage.
